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ABSTRACT OF THE DISCLOSURE 

A soap bar having improved lime soap dispersing 
characteristics is provided which consists essentially of 
a water-soluble soap normally having poor lime soap dis 
persing characteristics and a lime soap curd dispersant. 
The lime soap curd dispersants are sulfosuccinate half 
esters prepared from ethoxylated alcohols. The amount 
of the lime soap dispersant being incorporated into the 
soap bar is between 10 and 50 percent by weight based 
on the total weight of solids present in the soap bar. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to an improved soap bar. In 
another aspect, this invention relates to soap bars contain 
ing a combination of soap and lime soap curd dispersants 
which prevent the curd-forming components of hard 
water to form insoluble soap. More particularly, this in 
vention relates to a soap bar consisting essentially of a 
water-soluble soap normally having poor lime soap dis 
persing characteristics and a lime soap curd dispersant 
which is a sulfosuccinate half ester prepared from an 
ethoxylated alcohol. 

Brief description of the prior art 

The use of ordinary toilet soaps in hard water gives 
rise to the formation and precipitation of insoluble fatty 
acid salts, commonly referred to as “lime soaps.” These 
lime soaps are formed from the displacement of the so 
dium cation in the soap with the calcium or magnesium 
ions in the hard water to give the water-insoluble precipi 
tates. These precipitated lime soaps tend to coagulate and 
form a curd in wash stands, bathtubs, and the like, where 
the curd rises to the surface of the water and adheres 
to the structure containing the water as a ring. Like 
wise, in laundry applications the curd adheres to the 
clothes being washed, as well as to the surface of the 
washing machine and, thus, provides ineffective cleaning 
of the clothes being washed. Efforts have been under 
taken to solve the lime soap curd formation by adding 
curd dispersants or using synthetic surfactants in place 
of the soap. 
The use of synthetic surfactants in place of soap elimi 

nates the need for a dispersant because no curd is formed 
by the synthetic surfactant in hard water. In most cases, 
however, these synthetic surfactants are more expensive 
than soap bars containing a curd dispersant and are more 
diflicult to process into bars. Therefore, new and im 
proved curd dispersants are constantly being sought for 
incorporation into soap bars to eliminate the lime soap 
curd problem. However, care must be exercised to insure 
that the lime soap curd dispersant incorporated into the 
soap bars do not affect the washing properties of the 
soap and, at the same time, are equivalent to the soap in 
their physical characteristics, such as hardness, plasticity 
under pressure, workability, extrusion, ?lm formation, 
solubility rate, rehardness after moisture, and the like. 
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OBJECT OF THE INVENTION 

An object of the invention is to provide a lime soap 
curd dispersant for incorporation into soap bars. Another 
object of the invention is to provide a soap bar having 
improved lime soap dispersing characteristics. Other ob 
jects and advantages of the invention will become ap 
parent to those skilled in the art from a study of the 
following detailed description and appended claims. 

SUMMARY OF THE INVENTION 

Lime soap formation and precipitation can be substan 
tially avoided by incorporating into the soap, e.g., a fatty 
acid soap such as a tallow or coconut oil soap, an ef 
fective amount of a water-soluble lime soap curd dis 
persant having the general formula: 

0 5 03M 

0 

wherein R is an alkyl or alkylaryl group containing from ' 
about 10 to 16 carbon atoms, n is an integer having an 
average value of from about 0.9 to about 3.5, and M is 
selected from the group in the alkyl portions consisting 
of sodium, potassium, ammonium, and lithium. 
The lime soap curd dispersant of the present invention 

is effective to inhibit or prevent curd formation without 
substantially impairing the foam properties of the soap. 
Further, I have found that an effective amount of lime 
soap curd dispersant which can be incorporated into the 
soap bar, according to the present invention, ranges from 
about 10 to 50 percent by weight, based on the soap 
and lime soap dispersing agent. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The soap which can be used in accordance with the 
present invention can be any of the water-soluble curd 
producing soaps which are well known. The term “soap” 
as employed in the present invention refers to the soluble 
metal salts of fatty acids. These soaps may be produced 
by the saponi?cation of fatty materials suitable for use 
in soap making. Among suitable fatty materials are the 
fats, oils and waxes of animals, vegetables, and the fatty 
acids derived therefrom or of synthetic origin. More 
specially, the fatty acids in the C16 to C18 carbon atoms 
range may be derived from tallow, whereas the fatty 
acids in the C12 to C16 carbon atoms range may be de 
rived from coconut oil. It is to be understood, however, 
that other fatty acids having a carbon atom range with 
in the range of from about 12 to 18 which are derived 
from other sources, such as cotton seed oil, palm oil, 
palm kernel oil, and the like may be employed in the 
practice of this invention. However, generally, it is de-, 
sirable to use the alkali metal salts of fatty acids de 
rived from tallow, coconut oil and mixtures thereof. 
Desirable results have been obtained wherein the soap 
constituent of the ‘sodium salts of the fatty acids having 
from 12 to 18 carbon atoms derived from tallow, coconut 
oil and mixtures thereof. The lime soap curd dispersants 
employed in producing a soap bar having improved lime 
soap dispersing characteristics are the sulfosuccinate half 
esters prepared from ethoxylated alcohols. These lime . 
soap curd dispersants are represented by the general‘ 
formula: 

5 03M 

R(O oH2oH2)..—o—tIi—oH2-('J-0—oM 
. t, 

wherein R is an alkyl or alkylaryl group containing from 
about, 10 to 16 carbon atoms, n is an integer having an 
average value of from about 0.9 to about 3.5, and M is 
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‘a' cation selected from the group consisting of sodium, 
potassium, ammonium, lithium, and the like. Examples 
of alkyl and alkylaryl groups which can be R in the gen~ 
eral formula are l-decyl, l-dodecyl, l-tetra'decyl, 1-‘hex 
adecyl, 2-decyl, 4-dodecyl, 6-te'tradecyl, 8-hexadecyl, 2 
butyl-l-octyl, 2-hexyl-1-decyl, dodecyl phenyl, tetradecyl 
phenyl, hexadecyl phenyl and the like. The sulfosuccinate 
half esters employed as the lime soap curd dispersant of 
the present invention can be prepared by any suitable 
manner which is vknown in the art. Further, I have found 
that alcohols containing from 10 to 16 carbon atoms and 
containing from about 15 to 40 percent ethylene oxide 
produce the desirable sulfosuccinate half esters to be 
employed in the practice of the present invention. Espe 
cially desirable results have been obtained wherein the 
ethylated alcohols contain from about 20 to 30 percent 
ethylene oxide and the alcohols contain from about 12 
to 14 carbon atoms. Further, I have found that excellent 
results are obtained when the lime soap curd dispersants 
of the present invention are incorporated into soap bars 
in an eifective amount so as to provide to about 10 to 50 
weight percent lime soap curd dispersant based on the 
weight of ‘the total solids present in said soap bar, i.e., 
the lime ‘ soap dispersant and the soap constituents. 
Especially desirable results have been obtained wherein 
the lime soap dispersant is present in an amount of about 
15 to 25 weight percent based on the weight of these 
solids. 

In order to illustrate further the soap bar having im 
proved lime soap dispersing characteristics of the present 
invention, the following speci?c examples are given. The 
examples are presented primarily for the purpose of 
illustration and any enumeration or details contained 
therein are not to be interpreted as a limitation on the 
invention except as indicated in the appended claims. All 
parts and percentages of constituents referred to in the 
following examples are by weight unless otherwise 
indicated. 

lEXAMPLE 1 

One mole (267.5 grams) of an ethoxylated alcohol 
containing 20 percent by weight ethylene oxide groups 
(OCHZCHZ), which had been prepared by the convention 
al base catalyzed reaction of ethylene oxide with a primary 
aliphatic alcohol having 14 carbon atoms, was admixed 
with 1.01 mole (99 grams) of maleic anhydride and the 
resulting mixture was heated and stirred at 100° C. for 
3 hours in a ?ask equipped with a nitrogen blanketing 
system. The nitrogen blanket was used to prevent air from 
contacting the ethoxylated alcohol and turning it dark 
colored. One mole (365.6 grams) of the resulting ethoxy 
late maleate was then charged to a 3-necked, round bot 
tom ?ask equipped with a stirrer, thermometer and re?ux 
condenser. One mole (129 grams) of sodium sul?te and 
837 grams of distilled water were then added to the ?ask 
and the whole was heated and stirred at 90 to 100° C. for 
3 hours. The resulting sulfosuccinate half ester, having 
the general formula 

was then recovered from the reaction mixture and dried. 
The dried sulfosuccinate half ester was dry blended with 
the desired amount of commercial soap ?akes or chips. 
The soap used in this work was the sodium salt of a blend 
of 80% tallow and-20% coco fatty acid. After dry blend 
ing the soap and sulfosuccinate half ester, the blend was 
milled through a three roll mill until homogeneous (2 or 
3 passes) and then plodded through a conventional 
laboratory model soap plodder. The extruded product was 
cut and bars were stamped from it. 

Evaluation of curd dispersibility was made on the 
bar by either of two methods. However, with method 1 
the evaluation may be made on the bar components from 
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individual stock solutions without actual incorporation 
into a bar. The lime soap dispersing ability of the sul 
fosuccinates was evaluated by two methods as given 
below. 1 

Method 1 

Curd is precipitated with hard water from a solution 
of the bar and filtered. The soap content of the ?ltrate 
is titrated and from this the percent curd, based on 
original bar weight, removed in ?ltration is calculated. A 
low value for percent curd is desirable. 

Method 2 

A plastic dishpan was ?lled with warm tap water 
(200—300 p.p.m. hardness). The experimental bars were 
evaluated for curd formation by washing the hands. 
The bars were rated as poor (curd for-med) or good (no 
noticeable curds). ' 

Correlation between the two tests is not good, since 
one is a quantitative test and the other qualitative. Where— 
as a low number is better than a high number in the 
curd ?ltration test, we have not established a “good-poor” 
numerical relationship. Apparently a bar may have a 
relatively low amount of ?lterable curd and show a 
visually undesirable curd in the dishpan test. Conversely, 
as high as 30% ?lterable curd has in some cases not 
produced a visually undersirable curd in the dishpan. 
Some inconsistencies between the two tests indicate that 
the visual curd may be a function of bar processing. This 
variable cannot eifect the ?ltration test. Since we obtain 
generally good correlation, we feel the ?ltration test 
(Method 1) is more reliable and truly representative. A 
value of less than 30% should represent a potentially good 
curd dispersant. 

sulfosuccinate half esters prepared in accordance with 
the general methods outlined above wherein said sulfo 
succinate half esters were prepared from alcohols con 
taining 10 to 16 carbon atoms and having 20 to 40 weight 
percent ethylene oxide present produced desirable results 
which are indicated in Table I below. 

TABLE I 

Percent Method 1, 
Ethoxylate structure in of bar percent Method 
sulfosuccinates solids* curd 2 

15 10.4 Poor. C1014 <20% E0) ................. --{ §5 .,_ 2 800g 
5 27.9 00 . 

on“ (20% E0) ................. -.{ 2O 22‘ 2 GD%_ 
20 28.9 00 . Cu (20% E0) .................. -.{ 25 m 6 
15 24.0 Poor. 

C14 (30% E0) --" ____ Good. 

C14 (40% 120).--. 20 3019 Good. 
Cm (15% E0)- _________________ -_ 20 20. 8 D0. 

* Remainder of solids in bar was a blend of coco and tallow soap. 

A series of runs were also conducted wherein the half 
esters of the sulfosuccinate contained 10‘ percent ethylene 
oxide. Table II below illustrates the results of such ex 
periments and indicates that, when 10 percent ethylene 
oxide is present in the sulfosuccinate half esters, unde 
sirable results as to satisfactory curd dispensing properties 
are not obtained. 

TABLE II 

Percent Method 1, 
Ethoxylate structure in of bar percent Method 
suliosuccinates solids* curd 2 

C12 plus 10% E0 ________________ __ 20 59.1 Poor. 
014 plus 10% E0 ________________ __ 15 46. 4 Do. 

* Remainder of solids in bar was a blend of coco and tallow soap. 

EXAMPLE 2 
In order to determine the effect of unreacted ethoxylate 

or ethoxylate maleate, hereafter referred to as free oil, 
bars were made up containing the soap, sulfosuccinate 
and free oil as designated. Data obtained from these ex 
periments are indicated below in Table III. 
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TABLE III 

Percent Method 1, 
of bar percent 

Blend solids‘ curd 

50% 01214 (20% E0) sult’osuccinate half ester ____ __ 
50% cm, (20% E0) maleate .............. -. 18- 2 32' 8 
59.9% 01214 (20% E0) sulfosuccinate half este _ 22 7 26 8 
40.1% 01214 (20% E0) maleate ............ ._’. ___ ' ‘ 
74.9% 01m (20% E0) sulfosuecinate half ester. ___} 19 1 25 8 
25.1% 01214 (20% E0) 1113188129 ................... _- ' ' 
100% 01:14 (20% E0) sulfosuceinate ............. .. 20.0 22.2 

* Remainder of solids in bar was a blend of coco and tallow soap. 

These values show that the free oil has little effect. This 
is especially true in view of the normal expectation of 
free oil level to be well below the 25.1%, lowest level, il 
lustrated in this example. 

Therefore, it is readily apparent from the above data 
that sulfosuccinate half esters can be employed as effective 
lime soap curd dispersants in soap bars. An advantage for 
use of these sulfosuccinate half esters is seen in the ease 
of processing. Frequently, synthetic surfactants added to 
soap require major process changes and careful manipu 
lation to produce a bar. These sulfosuccinate half esters 
present no problem as to processing. Further, associated 
with this property of easy processing, the bars themselves 
appear very much like the commercial soap bars as to 
both feel and appearance. Further, the bars produced con 
taining the lime soap curd dispersant of the present inven 
tion ‘did not suffer from the disadvantage that many syn 
thetic additives do which tend to produce a tacky, tough, 
brittle or otherwise unattractive bar. The soap bars con 
taining the lime soap curd dispersant of the present in 
vention were totally satisfactory as to all physical prop 
erties. 
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Having thus described the invention, I claim: 
1. A soap bar, having improved lime soap dispersing 

characteristics, consisting of: 
(A) 75 percent by weight of a sodium salt of a blend 

of 80% tallow fatty acids and 20% coconut fatty 
acids; and 

(B) 25 percent by weight of a lime soap dispersant hav 
ing the formula: 

0 SOHNB 

R(OCHzCH2)nO—¥I—CHz-C—?l—ONa 
wherein R is an alkyl group having 10 to 14 carbon atoms 
and n has a value of 1.2. 
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